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Order Writing, Billing and Sales Analysis 



Introduction 

Order writing, billing and sales analysis constitute 
one of the most receptive areas for efficient mechani- 
zation in today's industry, ibm equipment offers 
countless advantages to aggressive management, such 
as greater profit opportunities and increased produc- 
tivity. Rising clerical and warehouse personnel costs, 
coupled with lower output, are also forces which 
make the relatively "static" cost of mechanized meth- 
ods increasingly attractive. 

ibm systems for billing and order writing have been 
installed in companies throughout the United States. 
The methods vary with individual requirements, but 
the unvarying objectives and results are increased effi- 
ciency, correct pricing, and easily read customer 
invoices. Reports and analyses often not feasible 
because of the time and expense necessary for their 
preparation become natural by-products in an ibm 
system and offer management invaluable aids for 
timely decision making. 

The flexibility of methods and the many types and 
capacities of ibm equipment available permit the use 
of the order writing and billing technique best suited 
for a particular size or type of industry. Within any 
basic method, infinite variations can be made to fit 
individual needs. 



Orders 

The source document for billing is the order. This 
order may take one of several forms. It may be tele- 
phoned or telegraphed to the vendor by the customer 
or salesman; it may be sent through the mail from the 
salesman or the customer. 

If customers are numerous, varied or scattered, 
order blanks and catalogs may not be feasible. Cus- 
tomer purchase orders or letters describing items 
ordered in customer terms are then used. These must 
be screened and translated into language familiar to 
all vendor employees to prevent different interpreta- 
tions of the same order by different persons on the 
vendor's staff. 

The type of order form received at the point of 
shipment will vary with the industry. 

Figure 1 shows a sample order form for a company 
where the number of products is large and the order 
form is filled in from a vendor's catalog. Orders of 
this type are prepared by the customer or salesman. 



They outline the essentials necessary for proper ship- 
ment of the product. 

Preprinted order forms are used by some businesses. 
These forms include the commodity number, com- 
modity description (in vendor's terminology) and a 
blank space for customer to enter quantity (Figure 2). 
For example, a wholesale grocery (typically handling 
3,000 to 5,000 different items) might use preprinted 
orders with the following advantages: 

Ease in customer's ordering. 

Increase in the number of items ordered, since the 
customer reviews the entire line. 

Simplified order and billing procedures, due to cor- 
rect code numbers, descriptions, prices, etc. 

Order form sequence for ease in selecting merchan- 
dise. 

Order Writing 

If the order received from the customer or salesman 
does not provide the necessary information, it must 
be properly restated for the factory or warehouse and 
shipping department. 

If the commodity is to be manufactured for the 
specific order, or if the commodity is not available 
for immediate shipment even though it is a standard 
item, restatement of the order is required. If the 
commodity is of such a nature that the weight or 
count of the shipment is not exactly as ordered, an 
entry of the quantity must be made after shipment 
and before billing. This condition would also require 
a restatement of the order. 

A complete customer order should include ship-to 
and invoice-to name and address, date, order number, 
quantity, description of the item (in vendor's termi- 
nology if possible), and such special information as 
shipping, packing and marking instructions. 

The objective of restating or rewriting the order is 
to provide for: 

Easier selection of the items ordered. 

A packing list. 

Package labels. 

An analysis of the orders, informing the plant what 
to produce (product requirements). 

Control of back orders. 

Acknowledgment of the order to the customer (or 
to the salesman, where this is the practice ) . 

Standardized nomenclature. 
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Figure 2. 



Billing 

Billing involves the preparation of an invoice de- 
scribing commodities, services or assessments and 
setting forth the charges and terms. A billing pro- 
cedure also will initiate several related applications, 
such as sales analysis and accounts receivable. 
Items that are billed fall into three categories: 

1. Commodities— merchandise or goods. 

2. Services— public utilities, insurance, machine and 
equipment rental, etc. 

3. Assessments— taxes, membership dues, etc. 

An invoice describes the item actually sold, shows 
to whom it was sold, by whom it was sold, how it 
was shipped, and how much is to be paid ( Figure 3 ) . 

An analysis of orders and invoices discloses that 
they are very similar, the difference being that in- 
voices show prices and extensions while orders do 
not. However, much of the information contained in 
orders and invoices is repetitive in nature. For ex- 
ample, the same item, in like quantities and prices, 
appears over and over in any group. Also, because it 
is customary to sell to the same customer repeatedly, 
certain constant data covering each customer, such 
as name and address, is rewritten each time a sale is 
made to him. The repetitive use of the same informa- 



tion is simplified through the use of ibm equipment. 
Other information on the order or invoice is not re- 
petitive but varies with each document. 

A typical invoice is composed of essentially three 
types of information: 

1. Heading information— customer name and ad- 
dress, customer number, ship-to address, terms, branch 
and warehouse, how shipped, salesman. 

2. Miscellaneous data— customer order number, in- 
voice number, invoice date, special shipping instruc- 
tions. 

3. Item information— description, unit price, pack, 
quantity, extension. 

Normally, several documents are prepared simul- 
taneously as carbon copies of the original invoice, 
taking slightly different forms with regard to the pre- 
printed headings (Figure 4). 

One copy is the shipping order, describing the 
products to be packaged and shipped. 

Another copy of the invoice often combines the 
shipping label and packing list. The shipping label 
contains the customer name and ship-to address and 
is attached to the outside of the package. The lower 
portion of this copy is the packing list that is placed 
inside the package as a check list for the customer 
receiving the merchandise. 





NATIONAL PRODUCTS INC. 

GREENVILLE. MASS. INVOICE 

NUMBER 

PSEAVIEW HOME SUPPLY CO 12345 
SOLD 14 OCEANSIDE AVE 
TO RICHARDS REEF N. H 

L 

SHI _ ' SEAVIEW HOME SUPPLY CO 
' 14 OCEANSIDE AVE 

RICHARDS REEF N H 




CUST. NO. 

10 3 4 1 


SHIP VIA 

F RE 1 GHT 


SALESMAN 

8 6 


CUST. ORDER 
NO. 311 


INVOICE DATE 

4|15| 


COMMODITY 
CODE 


DESCRIPTION 


O.UANTITY 


UNIT PRICE 


AMOUNT 


19 9 4 1 

19 9 4 9 
4 2 6 4 1 
6 6 4 8 8 
12 9 9 6 


KOLDFLO ELEC FAN 12 IN 
KOLDFLO ELEC FAN 8 IN 
KORN KING CORN POPPER 
VACU-LOK VACUUM BTS 2PT 
LUXURY HEAT PADS 


3 6 
7 2 
3 
3 6 
1 2 


2|9 5 
2,5 
4 6 
18 8 
3|5 


1 6|2 

18 

1 3l8 

3 116 8 

4 2 

3 7 3|6 8 



















Figure 3. 



STRAIGHT BILL OF LADING — SHORT FORM — ORIGIN AL - Not N*gotlal>l. 

MCEIKD.nilBilillidMlMlMHliinahM rfktf ■ M tm if lh Ism * itbU * Lit*. 



FROM 



NATIONAL PRODUCTS INC. 

GREENVILLE. MASS. 

i ::::::::::::n:n«:«H::« 

THIS PAP.CEL MAY II OPINED F0« 
POSTAL INSPECTION IF NECESSAtT 



rUSIMAJItK: POSTAGE OUAKANTEEO 



SHIP r— 
TO 

L 



SEAVIEW HOME SUPPLY CO 
1 A OCEANSIDE AVE 
RICHARDS REEF N H 



CUST. NO. 

10 3 4 1 



COMMODITY 
CODE 



19 9 4 1 

19 9 4 9 

4 2 6 4 1 

6 6 4 8 8 

12 9 9 6 



SHIP VIA 

F R E I GHT 



DESCRIPTION 



KOL-DFL-O EL-EC FAN 12 IN 
KOLDFLO ELEC FAN 8IN 
KORN < I NG CORN POPPER 
VACU-l_0< VACUUM BTS 2 
LUXURY HEAT PADS 



SALESMAN 

8 6 



QUANTITY 



3 6 

7 2 

3 
36 

1 2 



CUST. ORDER 
NO, 

3 11 



2>9 5 
2l'5 
4|6 



PACKING SLIP FROM NATIONAL PRODUCTS INC. 



OFFICE COPY 



ACCOUNTS RECEIVABLE 



SALESMAN COPY 



II Dnrgii natt vmlll. wnn 
r ramp MM, *T» b* PttoM.* 



INVOICE 
NUMBER 

12345 



rOICE DATE 

4 1 5| 



AMOUNT 



1 612 

1 8 010 

1 318 

3 1|6 8 

4 2|0 

3 7 3 6 8 



ml <rf th# ctwget 



Figure 4. 



A third copy may be an office copy, filed in invoice- 
number sequence as a reference to answer any ques- 
tions about the invoice or any item billed. 

A fourth copy may be an accounts receivable copy, 
filed in customer sequence as a record of the charge 
to the customer's account. 

A fifth copy may go to the salesman who sold the 
merchandise. 

The legibly printed invoice or order, which shows 
the warehouse location of each item, increases the 
speed and accuracy of order picking. It also sharply 
reduces "scratches" of items simply because they can- 
not be found without backtracking. 

Separate invoice sheets can be printed for each 
warehouse floor, section, packing room, etc. Large 
orders may be split for parallel picking. Wholesalers 
who handle many small orders may prepare consoli- 
dated picking sheets for simultaneous picking of sev- 
eral orders by one man. 

The printing of total pieces and weight (and also 
cubic volume equivalent, if desired) on each invoice 
assists in determining truck requirements and routing, 
and in assigning picker personnel in advance of order 
assembly. The same accurate piece count is also an 



aid to order checkers and to customer receiving per- 
sonnel. 



Objectives 

In addition to providing prompt, accurate invoices, 
the objectives of a billing procedure are to: 

Establish accounts receivable and sales analysis 
controls. 

Record merchandise shipped. 

Supply figures for sales or use-tax and royalty re- 
ports. 

Supply figures for commission statements. 

Prepare shipping documents (labels, bills of lad- 
ing, delivery receipts, etc., if these are not included 
in an order writing procedure ) . 

Keep salesmen currently informed. 
When order writing precedes billing or where pre- 
billing is practical, there are additional objectives: 

Interpret customer orders for stockroom operations. 

Provide a shipping order to expedite selection of 
items. 

Provide assurance that all orders are shipped. 

Control back orders. 



Prebilling 

Under a controlled inventory situation, where it is 
known in advance whether or not the item ordered is 
available, independent order writing is usually omitted, 
and billing is done directly, with a copy of the in- 
voice becoming the order to the warehouse or plant 
for shipment. This procedure is referred to as pre- 
billing. 

Postbilling 

Where stock availability is not known or production 
is based on the order, order writing is usually ac- 
complished first, and billing deferred until shipment 
is made. This type of billing is referred to as post- 
billing. 

The use of the prefix "pre" or "post" with the word 
"billing" indicates whether the invoice is written be- 
fore or after the merchandise is selected for packing 
and shipping. For example, a wholesale grocery doing 
prebilling writes an invoice upon receipt of the cus- 
tomer order, and a copy of the invoice is used for 
selecting the items ordered. A wholesale drug com- 
pany, doing postbilling, prepares an order from which 



the merchandise is selected, prints the invoice while 
the order is being packed and after it has been picked, 
and includes the invoice with the shipment. 

Internal and External Billing 

Internal bills are invoices directed to some unit within 
the same organization, such as warehouse, branch, or 
affiliated company. External bills are invoices directed 
to an outside organization or individual. In many cases, 
the procedure for internal billing does not differ from 
that for external billing. In other cases, however, in- 
ternal invoices are simpler in form because they need 
to meet only local requirements. 

Credit Memorandum 

When a customer returns merchandise to the vendor, 
a credit memorandum is issued to the customer, in 
accordance with the terms of sale, together with a 
check for the credited amount or a statement reducing 
the net amount of the total indebtedness. The prepara- 
tion of credit memorandums parallels that of invoices 
(Figure 5). 
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IBM Methods of Order Writing and Billing 



The use of the ibm billing technique best suited to 
a particular size and type of industry is made pos- 
sible by the many types and capacities of ibm equip- 
ment available. In the following discussion of the 
basic methods and some variations of each, the reader 
should remember that countless additional variations 
exist and that portions of these methods can be com- 
bined in an almost infinite number of ways. However, 
before a procedure is established, sufficient thought 
should be given to all details so that no subsequent 
variations will be necessary. 



Coding* 

To take maximum advantage of ibm mechanization 
and achieve successful order writing and billing op- 
erations, codes must be established not only as a 
means of identification (warehouse location, pack- 
aging, etc.) but also as an aid in machine operations 
that precede and include the preparation of desired 
reports. In invoice and order writing applications, 
codes are assigned to customers and customer classi- 
fications, products and product classifications, sales- 
men, sales territories, etc. Codes may be the self- 
checking type, where a computed digit is added as 
the suffix to the base code to afford automatic veri- 
fication during punching. After codes have been 
assigned they are applied throughout the system. 

Code construction should be preceded by a com- 
plete appraisal of the job to be done and the required 
results and by a consideration of all possible methods 
for its accomplishment. 

The construction of an adequate code should in- 
clude exhaustive consideration of the following char- 
acteristics: / 

Flexibility— the code should provide room for ad- 
ditional entries in sequence. 

Scope— the code should be designed to allow ex- 
pansion to include additional categories. 

Operation— the code should be adequate for all 
required accounting segregations. 

Convenience— the code should be easy to assign. 

Construction— the code should include the least 
possible number of digits consistent with the prob- 
lem, to reduce punching and sorting effort to a mini- 
mum. 

Identification— the code should, if possible, facili- 
tate visual identification. 



Converting Source Data Into Punched Holes 

Once codes are established, card forms for com- 
modity and customer name and address should be 
designed and printed. Into these cards the repetitive 
information is recorded in the form of punched holes 
to establish a master file of all commodities and a 
customer name and address file. In Figure 6 a card 
with the punched card codes is shown, along with 
a typical name and address card and a commodity 
card. 

Once information is punched into the card and the 
accuracy verified, this card becomes a permanent 
record. Through the use of self-checking codes and 
the card punch, verification is accomplished simul- 
taneously with the punching. 

A card punch is used to create the master name and 
address cards, and partial or complete detail com- 
modity cards. Depending upon the order writing and 
billing procedure, gang punches, reproducing punches, 
mark-sensing reproducing punches or calculators may 
be used to produce automatically additional cards or 
to complete detail commodity cards prepared by 
the card punch. Where information is automatically 
punched, automatic verification methods are used. 



Tub Files 

Unit Inventory Control Files 

When the inventory of each commodity is known in 
advance of filling an order, and a commodity card 
can be created for each item in inventory, an ideal 
billing situation exists. Cards are added to the file 
as commodities are received, and removed from the 
file as orders are filled. The file, therefore, always 
represents the current inventory balance for each 
item stocked. 

Unit inventory files of this type are used when a 
prebilling plan is followed. In prebilling, unit inven- 
tory cards selected from the file are used to produce 
a combined invoice and shipping authorization or 
order. The invoice is produced before the actual 
merchandise is selected in the warehouse in prepara- 



* Refer to "Coding Methods," form number F20-8093, for 
specific methods of coding and for the way in which various 
codes may be prepared and applied. 
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tion for shipment. This has the advantage of not 
showing out-of-stock items on the shipping order 
and invoice, because the billing file represents the 
actual inventory. 

In setting up a file for this situation, an accurate 
inventory must be taken and commodity cards re- 
produced from the master file for each item in stock 
and placed in a tub file. The commodities should be 
separated by high dividers for easy reference (Fig- 
ure 7). 

As orders are received a clerk pulls from the unit 
inventory file as many cards for each commodity as 
ordered, and the master name and address card for 
the customer is placed in front of these cards. The 
customer number is gang-punched into the com- 
modity cards and the invoice written by one of the 
accounting machines. 

Reordering of an item is controlled through the 
use of a minimum balance signal card inserted at a 
predetermined point within a group of commodity 
cards. When this card is encountered by the card 
puller, it is set aside for analysis by the buyer. The 
minimum stock signal A, danger signal B, and out-of- 
stock signal C are removed successively as the com- 
modity cards are selected and forwarded to the buyer 
(Figure 8). 

It is sometimes impractical to maintain prepunched 
cards for every unit of each commodity if large num- 
bers of cards are involved. Changes in price, for ex- 



ample, would require discarding all the affected pre- 
punched cards. In this instance, a working quantity 
of prepunched cards would be maintained, and a 
manual notation would be made on a file record 
card to indicate the total units on hand for which 
cards have not been punched, and the total units on 
hand for which cards have been punched. 

Serial numbers can be assigned to the prepunched 
unit inventory cards, and the file record card can 
also serve as a record of serial numbers assigned to 
prepunched unit inventory cards (Figure 8). As the 
unit cards are automatically gang-punched from the 
receipt cards, a serial number is end-printed on each 
unit inventory card. Thus, as cards are withdrawn or 
inserted in the files in serial-number sequence, the 
inventory count for each item can be ascertained by 
simple reference to the serial numbers on the cards. 

The control by serial numbers can be the low-to- 
high (descending sequence) or high-to-low (ascend- 
ing sequence ) plan. In both plans the cards are pulled 
from the back of the file and new cards are added to 
the front of the file ( Figure 9 ) . 

In the low-to-high plan the lowest number is pulled 
as a shipment is made. With the cards filed (the high- 
est number in front and the lowest number in back), 
the two numbers can easily be read for determining 
the quantity on hand. The lowest number subtracted 
from the highest number, plus 1, equals the number 
of units on hand. 





Figure 8. 



Next Card to Pull 




Figure 9. 



In the high-to-low plan the highest number is 
pulled as shipment is made. The basic difference be- 
tween this plan and the low-to-high plan is the fact 
that the serial numbers assigned start at 1 each time 
the supply of unit inventory control cards is replen- 
ished. The new cards are placed in front of the cards 
prepared previously and are separated by high di- 
viders. Cards are pulled from the back to fill orders. 
The most recent group of inventory control cards 
(2347-1 to 2347-150) is filed in front of the file and is 
separated by the high divider card from the cards 
prepared previously (Figure 9). In this case, when 
the next card is to be pulled to fill an order, card 
2347-4 will be removed. 

A majority of items are in single groups and the 
inventory can be read by referring to the highest- 
numbered card. The remaining items in the file are 
either (1) those having two groups of cards, where 
the inventory on hand is the total of the highest 
numbers of both groups, or (2) those having one 
group of cards plus the unpunched balance on the file 
record card, where the inventory on hand is the total 
of the highest-numbered card plus the unpunched 
balance on the file record card. 

Unit inventory files may be set up for standard 
units— that is, case, dozen, gross, etc. Files of this 
kind should only be used where orders will always be 
for the standard shipping units. 

Partially Punched Billing Files 

In some billing and order writing situations a unit 
inventory control file is not practical. For instance, 
if quantity on hand for any given commodity, or the 
number of commodities, ranged from one or two up 
to hundreds or thousands, or if some other factor, 
such as unit price, were highly variable, it would be 
impractical to prepunch as many cards as would be 
required for all of the possible variations. In these 
cases, only the data that can be predetermined is in- 
cluded in the commodity master cards and a partially 
prepunched billing file' is established. For example, 
the quantity field of the master commodity card is 
left blank and unit price, unit cost and commodity 
description prepunched. 

Partially punched billing files can be used in either 
of two ways, depending upon the volume of cards 
required: 

1. If the number of items is too many to have a 
quantity of cards for each item in one tub file, one 
card for each commodity is reproduced from the 
master commodity card file and a file is set up for 
each card punch operator. When an order is received, 
the operator selects a commodity card for each item 
on the order and, through the use of the card punch 
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equipped with a master card insertion feature, the 
selected card is duplicated to create an order com- 
modity card. As this card is created, the quantity 
ordered is punched into it. The tub file card is then 
returned to the file and the card for the next item on 
the order is selected. 

2. In the case where a tub file can contain a num- 
ber of cards for each item in stock, a quantity of cards 
is reproduced from the master commodity card file 
and placed in the tub file. The commodities should be 
separated by high dividers for easy reference. As the 
orders are received, the order clerks select a com- 
modity card for each item on the order. The cards 
and the order are forwarded to the card punch sec- 
tion, where quantity ordered is punched into each 
card. 

From the original order the customer name and 
address cards are either selected from the customer 
master file or punched on the card punch and filed 
before the order commodity cards. The customer 
number is then gang-punched into the order com- 
modity cards for each order. If this is an invoice 
preparation procedure, the cards are then extended 
(unit price times quantity ordered) on an ibm cal- 
culator. 

The order or invoice is prepared by either the 403 
or 407 Accounting Machine or the 870 Document 
Writing System. 

Denominated Billing Files 

When the quantities ordered involve larger numbers 
than can be handled practically by fully punched 
unit commodity cards, and partially punched com- 
modity cards are not required, it may be practical to 
set up denominated billing files. In this case, the 
master commodity file is punched for various quan- 
tities, including all extensions of price and cost. De- 
nominations may be arbitrary quantities or conform 
to customer ordering habits, where the selection 
would require a minimum number of cards to be 
pulled from the file to meet any ordered quantity. 
Thus, the denominations of a given commodity might 
be 1, 2, 3, 4, 5, 10, 25, 50 and 100. If an order calls 
for a quantity of twelve, one 10-denomination and 
one 2-denomination card would be pulled from the 
file. In other instances the denomination may con- 
form to the shipping package or container. A given 
item may be packed two units in a box, six boxes in 
a carton, and six cartons to a case. The denominated 
file is then set up for quantities of one each, one box, 
one carton, and one case. An order for three units, in 
this case, would require the selection of one 1-each 
card and one 1-box card; for an order of twelve units, 
a single 1-carton card would be selected. 



Denominated billing files may or may not provide 
inventory control. For example, inventory billing files 
can be denominated as to quantities, so that the units 
involved would be units of five or ten or one dozen 
instead of only one. In other instances, the actual 
number of commodity cards in the billing file would 
have no direct relation to the actual number of units 
of merchandise in stock. A sufficient number of cards 
for billing purposes only is then maintained in the 
file. Signal cards, in this case, do not indicate an ac- 
tual replenishment point or low-stock position. 

Warehouse Bin Plan 

In this plan, prepunched commodity cards containing 
all identifying information are placed in small con- 
tainers in the corresponding merchandise bins. The 
cards are removed by the warehouse pickers at the 
same time that the merchandise is picked for ship- 
ment, using the order as the source document for 
pulling. They are then forwarded to the machine ac- 
counting department, where they are combined with 
customer master cards to prepare the invoice while 
the merchandise is being packed. Before shipment, 
the invoice is inserted in the package so that the cus- 
tomer will receive it with the merchandise (Figure 
10). 




Figure 10. 

Order Writing and Invoice Preparation 

Where inventory control is not an integral part of the 
billing file, it is usually necessary to prepare a ship- 
ping order as a separate document. At the time the 
shipping order is printed, it may not be known 
whether the commodities ordered can be shipped. 
The final invoice preparation must wait until the 
shipping order has been returned from the shipping 
department with an indication of the actual items and 
quantities shipped. In this case the same cards used 
to prepare the shipping order, adjusted as necessary, 
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are used to produce the final invoice. 

Orders or invoices from cards selected from any 
one of the preceding tub file methods are written on 
(1) the 403 or 407 Accounting Machine or (2) the 
870 Document Writing System. 

1. On the 403 or 407, as the name and address 
cards and the order commodity cards are read by 
the accounting machine, the order or invoice is pre- 
pared. If it is a postbilling or an inventory-controlled 
procedure, the order commodity cards are extended 
(unit price times quantity) before the writing of the 
invoice, and a summary punch is connected to the 
accounting machine so that an accounts receivable 



card with invoice total, customer number, invoice 
number and date may be punched for each invoice. 

2. The ibm 870 Document Writing System consists 
of a control unit with or without paper tape reader or 
printing; to this an auxiliary keyboard, card punch, 
one or two non-transmitting typewriters, and a tape 
punch may be added. 

Using this system it is not necessary to record the 
customer number and quantity ordered for each item 
in the order commodity card, since this information, 
as well as order number and date, can be entered 
through the keyboard on the control unit or the 
auxiliary keyboard. 
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Figure 11 shows a sample card input of the system, 
the order and order picking tickets, and the card out- 
put prepared by the system. In this particular ex- 
ample the tape reader and tape punch are not used. 
However, the input or output data could be in the 
form of punched tape received or sent by wire trans- 
mission. 

Order picking is greatly improved through the use 
of an IBM-prepared order or invoice. Items can be 
listed in the same sequence in which the merchandise 
is arranged in the warehouse, thus eliminating un- 
necessary steps and backtracking by order pickers. 
Equally important, for the most efficient warehousing, 
all items can be physically located according to 
weight, bulk and demand, resulting in shorter order- 
picking paths and minimum ton-mileage of picker 
effort. Typically, the commodity codes are not ware- 
house sequence codes, since it would then become 
necessary to change commodity code if warehouse 
location changed. The chain grocer, for example, 
usually has a four- or five-digit commodity code and 
a four-digit warehouse code. In cases where the 
commodity code is not warehouse sequence code; 
the order commodity cards should be sorted in ware- 
house sequence before writing the order ( Figure 12 ) . 



Batch Billing 

Through the use of ibm unit record equipment many 
invoices can be processed at one time. This method 
is called batch billing (Figure 13). It is particularly 
adaptable to the wholesale distribution industry and 
other organizations where sales are made in standard 
packaged units and where there are a large number 
of items and heavy daily activity. It is a prebilling 
operation and inventory control is an integral part of 
the system. 

To start the system, an accurate inventory must be 
taken of all commodities in stock and a stock balance 
card file set up for each commodity. Recorded in 
these balance cards are the commodity code, com- 
modity name, pack, weight, unit cost, unit price, date, 
quantity on hand, and extension of unit cost. 

As items are received into inventory, receipt cards 
are punched from the receiving slips with commodity 
code, quantity and cost. 

As an order is received, an order commodity card 
is punched for each item on the order (commodity 
code, quantity ordered and customer number). 

The receipts and order commodity cards are sorted 
by commodity code and matched-merged with the 
balance cards on the ibm collator. A blank card, 
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which will become the new balance card, is collated 
after each group of commodity cards (Figure 14). 

The cards are then processed through an ibm elec- 
tronic calculating punch, where the following opera- 
tions take place in one pass of the cards : 

1. The indicative information (commodity num- 
ber, description, unit price, pack and unit weight) is 
gang-punched into all the cards. During this opera- 
tion the calculator detects double-punched or blank 
columns in the numerical fields. 

2. For each commodity: 

a. The old balance and the receipts are added, 
orders are subtracted, and the resulting new 
balance is punched into the new balance card. 

b. The retail value (quantity ordered times unit 
selling price) is computed and punched in 
each order commodity card. 

c. The weight (quantity ordered times unit 
weight) is computed and punched in each 
order commodity card. 

Note: During the computing operations, if the on- 
hand balance reaches zero, all calculations for that 
item are suspended and order commodity cards for 
which stock is not available are punched with a 
significant 'punch. These cards are either eliminated 
before invoicing, so that the invoice contains only 
items for which stock is available, or listed on the 
invoice as items to be back-ordered. 



3. Inasmuch as the cost is included in the balance 
card and in the receipt card, the new average unit 
cost can be calculated and punched in the order com- 
modity cards and in the new balance card during the 
same pass through the machine. When the calcula- 
tions are completed the cards are separated on the 
sorter. On a second pass through the machine all 
calculations are refigured and punched and the re- 
sults checked through the use of the double-punch 
and blank column detection feature of the machine. 

A customer name and address file (including a 
ship-to address card and other repetitive information 
required for invoicing) is also maintained. The order 
commodity cards are sorted by customer number and 
collated with the customer name and address cards, 
and the invoice is prepared on the ibm accounting 
machine. When a summary punch is connected to the 
accounting machine, an accounts receivable card can 
be punched for each invoice. 

The new balance cards are filed in the item balance 
file until a new batch of bills is to be processed. The 
receipt and old balance cards are filed for possible 
future use. 

This procedure can be modified in many ways re- 
garding both the ibm equipment used and the manner 
in which the order commodity cards are prepared. 
The following is a variation to preparation of. order 
commodity cards used by the wholesale grocery: 
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IBM Card Order Plan 

The primary advantages of this method over manual 
card punching of the order commodity cards lie in 
the areas of cost-reduction, improved accuracy and 
increased speed in the batch billing operation. 

This plan uses ibm mark-sense cards in combina- 
tion with a catalog as the transcript order at the 
ordering point. The catalog is used repetitively for 
successive orders. A new set of order cards, one for 
each sheet in the catalog, is used for each order from 
one customer. Each transcript order card is marked 
at the ordering point and the automatic conversion 
process produces a separate detail item card for each 
item marked on an order card. 

The card order catalog provides for 25 order lines 
on each side of a sheet. The horizontal rulings on the 
catalog sheet align with the rulings on the order card. 
The catalog sheet is easily matched with the proper 



order card, because the sheet number is preprinted on 
each catalog sheet and end-printed and prepunched 
on each order card. Customer number is also punched 
and preprinted in the order cards (Figure 15). 

By using this order card, it is possible to order 
up to 50 separate items on one card. To originate an 
order, it is necessary only to match the card order 
catalog sheet on which the desired item is listed 
with the order card end-printed with the same sheet 
number, and then mark the order card, on the line 
opposite the item listing, with the quantity desired. 
The marked order card is then sent to the central 
location for processing. After a mark-sense punching 
operation which punches quantity ordered, the order 
card is processed by the ibm card order converter, 
which produces the order commodity cards (store 
number, commodity code and quantity ) automatically 
(Figure 16). 




Figure 15. 
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Stock Allocation Plan 

This procedure can be used when there is a need for 
instant references to stock balances to answer tele- 
phone and telegraph inquiries. It is based upon a 
requirement that orders be pre-edited for stock avail- 
ability before writing, thus giving the order clerk the 
chance to split available stock among the customers. 
The plan is used where there are thousands of items 
in inventory, with a restricted number active each 
day, and where items out of stock must be back- 
ordered or substituted daily. 

The item balance card file is maintained in a 
drawer about two inches wider than the cards. All 
cards are filed to the right of the drawer. 

When an order is received, a customer order master 
card is punched with the usual reference data, plus 
the total number of different items on the order. This 
number serves as a control for punching an indi- 
vidual card for each item ordered, and this punching 
is done either by means of the collator with a count- 
ing feature and the reproducer, or by means of a 
count-controlled gang-punching reproducer. These 
cards are gang-punched with the order number and 
with the consecutive line number (representing num- 
ber of items on the order). 

The cards and the order go to a stock editor who 
has access to the item balance file. Item order card 
number 1 is selected, and reference is made to the 
item balance card file by product name. The item 
order card is sense-marked with transaction code, and 
quantity to be shipped is marked or back-ordered. 
The item order card is filed behind the item balance 
card and both are offset to the left (Figure 17). 

In the same manner, coded cards for receipts, on 
order, and other inventory transactions are inserted 




behind offset item balance cards. Therefore, if more 
than one inquiry takes place per period, the revised 
balance may be readily calculated or the available 
stock allocated to each customer. 

Periodically the offset cards are removed from the 
file (being replaced with OUT signal cards) and sent 
to the machine accounting unit for processing of the 
invoice. 



CARDATYPE® Plan 

The extreme flexibility of the ibm cardatype Ac- 
counting Machine makes it possible to tailor an ef- 
ficient and economic order writing or billing pro- 
cedure to fit almost any requirement. 

The cardatype will type on a document from in- 
formation punched in ibm cards, from manual opera- 
tion of the typewriter, or from information keyed 
into the auxiliary keyboard. When it is equipped with 
the full complement of optional features, the carda- 
type Accounting Machine can type on as many as 
four separate typewriters simultaneously or selective- 
ly. The data typed need not be identical. At the same 
time that information is being typed from the card, 
the auxiliary keyboard, or the transmitting typewriter, 
it may be punched into tape or an ibm card. 

Automatic typing may be interrupted at any time to 
allow manual operation of any typewriter keyboard. 

Totals can be accumulated in counters from infor- 
mation punched in cards or set up in an auxiliary 
keyboard. These totals are available at any time for 
typing on the document and for punching into a tape 
or into ibm cards. 

Extensions, or other multiplications, can be per- 
formed automatically. 




Figure 17. 



Figure 18. 
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The following are the steps which can be per- 
formed to create any invoice or order from fully 
punched name and address cards and partially 
punched order commodity cards. (Before preparation 
of the invoice, the customer order is audited for de- 
livery date, delivery instructions and customer credit 
status. It is coded with invoice number, discount rate 
and tax percentage. ) 

1. Repetitive data (date, first digits of a block of 
invoice numbers, etc.) is set up on the auxiliary key- 
board (Figure 18). 

2. The operator selects the name and address card 
(and ship-to address card) from the file and places it 
in the card reader. If the ship-to address is the same 
as the billing address, the card can be reread and 
printed by depressing the control key. 

3. While the billing and ship-to addresses are being 
automatically typed, the order number and last digits 
of invoice number are entered on the auxiliary key- 
board by the operator. 

4. The specific shipping instructions are typed by 
the operator on the typewriter which is preparing the 
invoice. 



5. Order commodity cards are inserted in the card 
reader either one at a time or in batches. The re- 
quested quantity for each item is entered on the 
auxiliary keyboard and, as the indicative information 
for each item is being automatically typed, the arith- 
metic unit computes the extensions. 

6. As the cardatype is performing its automatic 
functions, the operator can refile the name and ad- 
dress card and the order commodity cards which have 
been processed. 

7. When the appropriate prepunched miscellaneous 
information card (which usually contains discount 
percentage) is inserted in the card reader, it causes 
the gross invoice amount to be typed, and the dis- 
count, sales tax and invoice total to be computed and 
typed automatically. 

At the same time that the invoice is prepared, the 
secondary typewriter can prepare a picking tag for 
the selection of the item in the warehouse. The punch- 
ing unit can create an inventory and sales analysis 
detail card for each item and an accounts receivable 
card containing the invoice totals (Figure 19). These 
cards are separated by sorting on card number and 
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held for later accounting and analytical procedures. 
Numerous alternatives to this billing procedure 
can be selected, depending upon the machine con- 
figuration and type of files used (Figure 20). For 
example: (1) if the shipping instructions for a cus- 
tomer were constant, a punched card should be crea- 
ted containing that information and be placed in the 
name and address file; (2) an invoice register may 
be typed at the same time as the invoice is prepared; 
(3) the preparation of a punched card picking tag 
may be more desirable than a typed picking tag; (4) 
if distribution is made in standard packaged units, 
the order commodity card can be prepunched with 



quantity and extensions of price and cost. Direct re- 
sults of prepunching the additional information in the 
order commodity cards are the elimination of enter- 
ing quantity in the auxiliary keyboard and the ex- 
tensions of each item by the arithmetic unit. 

It should be noted that the ibm 870 Document 
Writing System can also be used effectively for order 
writing. With this flexible system, as many as two 
typewritten documents, two punched cards and one 
telegraphic punched paper tape can be created from 
information manually keyed or automatically sensed 
by the punched card-reading or telegraphic paper 
tape-reading mechanism. 
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Order Writing Using the 
IBM Typewriter Card Punch 

When an order must be restated and master files for 
customers and products are not feasible, such as in 
manufacturing to specific orders, the ibm typewriter 
card punch can be used to prepare the rewritten order 



and at the same time prepare punched cards for 
mechanized billing, sales analysis, etc. Visual verifica- 
tion of the rewritten order precludes card verification. 
Figure 21 shows the order and cards prepared in this 
manner. Note that some of the typewritten data is not 
included in the punched cards as it is not needed in 
the subsequent steps of the procedure. 
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RAMAC® Systems and In-Line Processing 

ramac is a registered ibm trademark derived from 
the phrase: Random Access Method of Accounting 
and Control. 

The outstanding feature of any ramac system, that 
sets it apart from other data processing systems, is 
the large addressable memory file or disk storage. 
The disk storage capacity allows the records of a 
business to be stored in the machine where they are 
processed. Each unit of data is available with equal 
facility so that transactions can be processed in any 



sequence, as they occur. Each record is current as of 
the last transaction. 

A ramac system may consist of a disk storage unit, 
processing unit, console and such input-output units 
as card reader, keyboard, typewriter, printer, and 
card punch (Figure 22). To this basic system, other 
units may be added. This complete accounting sys- 
tem, with computing ability, permits orders to be 
processed on-line as they are received, and allows all 
affected accounts to be adjusted during the same 
processing step. 





Figure 22. 



ramac systems are particularly advantageous to 
large-volume wholesale distributors who require ex- 
pedited shipments and constant inventory control. 
Since the ramac system features inventory control, it 
permits prebilling without adjustments. Stock con- 
ditions, such as inventory below minimum reorder 
points and out-of-stock, are automatically detected 
by the ramac system, and buyers receive immediate 
notice of such conditions. 

Facility of interrogation is provided. When a given 
account or commodity number is typed as an inquiry 
on the electric keyboard, a typewritten answer is re- 
ceived in less than two seconds. 

The disk storage unit can contain inventory and 
sales records for each commodity, customer name and 
address records including accounts receivable bal- 
ances, and vendor records. Careful planning of the 
organization of the files— that is, assignment of com- 



modity codes and customer numbers, etc., for disk 
storage address purposes— and an understanding of 
the basic theory of the entire approach are absolutely 
necessary. 

The following procedure represents a possible bill- 
ing procedure using a ramac system: 

File Organization 

In Figure 23, representative commodity, customer 
and vendor disk records are shown. Note that in the 
commodity record, two formats are shown. The first 
pertains to information necessary under plans for 
a modified tub and bin approach; the second format 
is necessary when the file is to contain all the com- 
modity data. Commodity, vendor and customer num- 
bers represent not only the codes assigned to these 
classifications, but also the disk storage address. 
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Vendor Disk Record 



Data Input- 
Let us assume that the file contains all the commodity 
data, as in the second format in Figure 23. As an 
order is received, a card for each item on it is 
punched with commodity code (disk address), quan- 
tity ordered, and customer number (disk address). 
If a modified tub file or bin plan is used (first format 
in Figure 23), a card is pulled for each item on the 
order. 

As previously noted, the Card Order Plan produces 
a single detail card for each item marked on the order 
card. These cards can also be used as input to the 
ramac system if sheet and line number make up the 
disk storage address of the commodity and the file 
contains all detail information of the item. 



The marked order cards are sent to the central 
location for processing. After a mark-sense punching 
operation the order card is processed by the ibm card 
order converter, which produces the order commodity 
cards. If the card order converter is equipped with 
the multiple-item punching feature, multiple-item de- 
tail cards, called "spread details," can be produced. 
Figure 24 is a sample of a spread detail card and in 
this case sheet number and line number make up the 
commodity code. These spread details can be used as 
input data to the ramac system in place of the single- 
item detail cards. One obvious advantage of the use 
of spread detail cards is card cost saving. Card con- 
version is also performed at greater speeds than 
with single item cards. 
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Data Output 

There are various types of output from the system. 
However, in this illustration, output will be in the 
form of punched cards and consist of line commodity 
cards, name and address cards, cards to prepare case 
labels, and accounts receivable cards (Figure 25). 
Depending upon company practice, there may be 
back-order cards, partial shipment cards, routing 
cards, etc., from conditions arising during processing. 

Other output is based on individual desires and 
could consist of an accounts receivable balance card 
with total due and discount already calculated. 

A minimum of one case label card is made for each 
customer order, and one additional for each case 
ordered. These can be sorted out of the regular out- 
put and interpreted on the ibm interpreter while the 
invoices are being processed, so that they may be 
sent to the warehouse with the invoice. Other output 



would be the signals generated on the console type- 
writer as a result of stock minimum points or out-of- 
stock conditions being reached, and those cases in 
which a customer exceeds his credit limit. Note that 
if an on-line printer is used, items will not be in 
warehouse sequence. 

In other approaches, either an ibm 407 Accounting 
Machine or 370 Printer may be used on-line to pre- 
pare the invoice directly, provided input is sorted 
first. Where on-line printing is used, consideration 
must be given to having the disk storage reflect all 
information with which management may be con- 
cerned. 

A possible invoice prepared might be similar to 
that shown in Figure 26. 

The preceding method represents only one possible 
solution to invoicing using a ramac system. The pro- 
cedure can be varied depending upon the require- 
ments of the individual situations. 
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IBM TELE-PROCESSING* Equipment 



In all previous discussions it was assumed that all 
orders were received at the point of shipment and 
that the invoicing or order writing was done at the 
same location. However, the nature of any centralized 
accounting operation requires that reports, bills, anal- 
yses and other documents be consolidated from 
source data received from many different and wide- 
spread locations. For years this data has been sent 
from these locations to the central processing point 
by mail or messenger service, or, after conversion to 
the proper medium, by telephone or telegraph. More 
recently, ibm tele-processing equipment has made it 
possible to send data directly through telephone or 
telegraph facilities automatically and economically, 
and without the need for prior conversion to another 
medium. 

The ibm 1001 Data Transmission System offers 
further economies in sending information from mul- 
tiple locations, regardless of distance, to a central 



processing point, over leased or toll telephone lines. 

For example, in chain store organizations, store 
orders can be sent to headquarters on a schedule that 
provides for faster shipment of goods. This minimizes 
both store and headquarters inventories, and reduces 
losses due to the spoilage of perishable goods. 

Each store keeps a tub file of cards prepunched 
with the commodity number for each item stocked. 
(An alphabetic description is provided for easy ref- 
erence.) Cards may be printed to provide for the 
manager to keep a record of date and quantity or- 
dered over a period of months. The manager makes 
up his order by pulling cards on commodities needed. 
His latest notation tells the card reader operator how 
much to order. As the clerk feeds these cards into the 
card reader and keys in the required quantity, the 
data is transmitted to the warehouse, where it is 
received in the form of punched cards. From these 
cards, invoices or orders are processed (Figure 27). 




Figure 27, 
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Sales Analysis 



Comprehensive sales analysis reports are of major 
importance to a distribution organization. Through 
accurate and up-to-date knowledge of sales activities, 
management can control present conditions and plan 
future policies. With this timely information manage- 
ment can direct the efforts of salesmen, check the 
effectiveness of advertising, regulate purchases, meet 
competition, and provide sales facilities and policies 
which promote the profitable conduct of the business. 

Sales analysis factors usually include what items 
are sold, who sold them, to whom and where they 
were sold. The order commodity cards (Figure 28) 
which were used to prepare the invoice include these 
details and are re-used for preparing the sales anal- 
ysis reports. The reports, efficiently designed, can be 
compiled daily, weekly, monthly or on a cycle basis. 

In many instances interim summarizations should be 
made to eliminate peak loads at the time the reports 



are prepared. These summary cards represent totals 
to date and are created automatically during the 
processing of a specific sales analysis report. 

Sales by Salesman 

To prepare an analysis of sales by salesman, a master 
file is established containing a card for each sales- 
man. These cards are punched with rate of commis- 
sion. The order commodity cards which were used in 
the preparation of invoices are sorted in front of the 
master cards by salesman code. A report is prepared 
showing totals of gross sales, sales returns and net 
sales for the month and year to date for each man. As 
the totals for each man are printed, a summary card 
with the same data is punched. The commission 
amount is computed by extending this month's net 
sales by the commission rate in the summary card 
(Figure 29). 
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Sales by Commodity 

Year-to-date commodity summary cards prepared the 
previous period are sorted with the order commodity 
cards by commodity code for the preparation of 
commodity sales analysis. This report not only pro- 
vides the quantity sold during the current period, 
but the quantity sold year to date. The cost value is 
subtracted from the sales value to determine the 
monthly gross profit of each product. New summary 
cards are punched simultaneously with the report 
preparation and are held for the next period's report 
(Figure 30). 



Sales by Customer 

Additional analysis factors are shown on the customer 
sales analysis. Cumulative dollar value summary cards 
containing current year-to-date and previous year 
sales amount are sorted with the order commodity 
cards by customer number. The customer sales anal- 
ysis is prepared and simultaneously new summary 
cards are created. The report reveals the sales amount 
for this month, year to date and last year for each 
customer (Figure 31). 
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Sales by Geographic Location 

The summary cards produced during the preparation 
of the customer sales analysis reports are sorted with 
geographic summary cards containing quantities 
sold by each salesman, both for the previous year's 
corresponding month and for the year to date. The 
cards are processed to produce the geographic 
sales analysis, in sequence by salesman, branch and 
state, and to punch new summary cards. The report 



sets forth the quantity sold for the month, both this 
year and last year, and the difference between the 
two. Similar information is shown on a year-to-date 
basis ( Figure 32 ) . 

As shown above, any type of sales analysis report 
can be prepared from the data in the order commod- 
ity cards. Therefore, a complete study of the entire 
project and requirements should be made before any 
ibm procedure is adopted. 
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Data Processing Systems 



As the pace of business quickens, it is imperative that 
lapses of time between events and their reflection in 
useful reports be minimized. In addition, the ar- 
rangement of information in reports must permit 
rapid pinpointing of areas requiring attention; other- 
wise, information may be included in such an obscure 
way that it will not be readily seen or interpreted. 
Reporting past events, however, is not enough. New 
techniques, which permit data to be used more and 
more as a management tool for policy planning, are 
gaining importance as business competition intensi- 
fies. Through the use of data processing systems, busi- 
ness is meeting these stringent requirements. 



The data processing systems are being profitably 
used in the general application areas of billing, sales, 
inventory control, etc., in businesses such as utilities, 
finance, insurance, manufacturing, distribution, tex- 
tiles, government, publications and retail. 

Consisting ordinarily of a combination of units 
including input, storage, processing and output, data 
processing systems are designed to handle business 
data at electronic speeds and with self-checking 
accuracy. They offer increased productivity auto- 
matically with expansion facilities for both equipment 
and application areas. 



ABCs of IBM Data Processing 
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recorded into punched cards, 
magnetic tape, magnetic disk 
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Advantages 



In industry today, tighter control over all details 
gives a strong edge over competition. It is therefore 
important that management be supplied with all the 
current data, and it follows that any procedures for 
handling this data must be designed with care and 
prudence. 

The flexibility inherent in ibm methods permits 
development of systems most advantageous to the 
varying requirements within each business. Order 
writing and billing are basic uses of ibm equipment, 
and the by-products of these operations and the use 
of the machines for other functions permit the ad- 
vantages of ibm techniques to be extended to virtually 



all accounting and reporting requirements. 

Here are some of the many advantages which the 
ibm methods offer: 

Invoices which are legible and accurate. 

Improved customer relations through prompt order 
processing. 

Increased warehousing efficiency through minimal 
picking effort. 

Tighter inventory control. 

Comprehensive, timely and accurate analysis of 
sales and gross profit. 

Use of installed ibm equipment for additional ac- 
counting procedures. 
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